Blockade of N-methyl-D-aspartate-sensitive excitatory amino acid receptors with 2-amino-5-phosphonovalerate reduces ischemia-evoked calcium redistribution in rabbit hippocampus.
To evaluate the participation of excitatory amino acid receptors sensitive to N-methyl-D-aspartate (NMDA) in ischemia-evoked redistribution of Ca2+ ions from the extra- to the intracellular compartment of the hippocampus, 2-amino-5-phosphonovalerate (APV), a specific antagonist of NMDA receptors, was administered to the rabbit hippocampus through a dialysis probe before, during, and after complete reversible 15-min cerebral ischemia. Microdialysis of the hippocampus allowed us to determine the changes in extracellular calcium and amino acid concentrations and to monitor the permeability of the blood-brain barrier (BBB) to fluorescein. Moreover, EEG and general physiological parameters were registered. APV significantly reduced the ischemic drop of calcium and increased the taurine and phosphoethanolamine content in the extracellular compartment, whereas changes in concentrations of other amino acids and BBB permeability were not modified. Local administration of APV also improved the recovery of EEG activity after ischemia. Inhibition by APV of ischemia-induced calcium redistribution in the hippocampus suggests a major role of NMDA receptors in the influx of calcium to hippocampal neurons during cerebral ischemia.